Background: 4 Hypertension is a common public health problem worldwide and is a well-known risk factor 5 for increased risk of cardiovascular diseases, contributing to high morbidity and mortality. 6 However, there is no systematic review and meta-analysis that has been done in a multi-ethnic 7 population like Malaysia. This systematic review aims to determine the trend in prevalence, 8 awareness and control of hypertension in Malaysia. 9 10 Methods: 11 Systematic searches were conducted in PubMed, Scopus, Ovid, Cumulative Index to Nursing 12 and Allied Health Literature, Malaysian Medical Repository and Malaysia Citation Index 13 published between 1980 and 2017. All original articles in English were included. Studies 14 included were those on adults aged 18 years and above. Studies of prevalence in children and 15 adolescents and pregnancy related hypertension were excluded. Two authors independently 16
Introduction 2
Hypertension is a common public health problem over the past several decades [1] [2] [3] . It is one 3 of the major risk factors for cardiovascular diseases (CVD) like stroke, heart failure and 4 ischemic heart disease, [4] . Studies have been done repeatedly over the last 40 years on 5 prevalence, awareness and control of hypertension in Malaysia. The National Health and 6 Morbidity Surveys (NHMS), which are nationwide studies, were done every 10 years since 7 1986 in Malaysia. The NHMS has also shown the trend of hypertension in different genders 8 and ethnicities. Besides the NHMS, several other studies also examined the prevalence of 9 hypertension in specific groups and settings that were different from that of the NHMS [5, 6] . 10 Prevalence in different settings may provide a slightly different picture and their accompanying 11 set of problems. Because of the different settings and their conceivably different prevalence, 12 there is a need for a systematic review and meta-analysis to gather and review all the 13 information provided by these studies. Furthermore there is no systematic review that has been 14 done to provide more information on the changes and trends of prevalence of hypertension in 15 the past 4 decades in Malaysia as well. Hence, this systematic review aimed to determine the 16 prevalence, control and awareness of hypertension in Malaysia over the past 4 decades. Literature search strategy 20 Literature search was done between August 2017 and February 2018. Eligible articles were 21 identified independently by two authors (CZY, TCH) through performing an initial screen of 22 titles or abstracts, followed by full text review. Disagreements on study inclusion, data 23 extraction and quality assessment were resolved by discussion between the 2 authors or by 24 other senior authors. We comprehensively searched through 6 databases which are Pubmed, 7 1 prevalence, awareness and control of hypertension. Subgroup analysis was done to examine 2 the prevalence of hypertension by gender, age group, ethnicity, setting and geographical origin.
3
Publication bias was assessed by visual inspection of funnel plots. Statistical significance was 4 set at p value <0.05. The analyses was available in Appendix 4. Characteristics of studies included 4 We identified a total of 1493 manuscripts in the initial search as shown in Figure 1 . 1242 studies 5 were retrieved for further assessment after duplicated records were removed (n=251).
6
Evaluation of the inclusion/exclusion criteria showed that 52 studies fulfilled eligibility, 7 together with another 4 studies identified from cross-referencing making a total of 56 studies 8 to be included into our systematic review. Using a modified critical appraisal checklist, quality 9 assessment showed that 51 studies (50 community studies and 1 study done in healthcare 10 setting) were of high quality (Appendix 3 The prevalence of hypertension increases with age, from 8.6% among adults 18 to 29 years old 2 to 42.8% among adults aged 60 years old and above. Among adults aged 18 years old and 3 above, the prevalence of hypertension was seen to be higher in male compared to female 4 (31.4%, 95% CI: 26.5-36.2 versus 27.8%, 95% CI: 20.7-34.9 respectively) in adults aged 18 5 years old and above. The prevalence of hypertension was also found to be highest among 6 Malays (37.3%, 95% CI: 32.9-41.7), followed by Chinese ( 
Awareness of hypertension 15
The overall awareness of hypertension in Malaysia as identified in 10 studies was 38.7% as 16 shown in Table 2 . Only 3 studies had examined the gender difference of awareness of 17 hypertension. The awareness of hypertension among male hypertensive patients ranged from 18 49.5% to 92.0%, whereas, the awareness of hypertension among female hypertensive patients Geographical origin also played an important role in causing such high heterogeneity in our 3 study. In our study, we had a 9.9% difference in both geographical origin, in which urban 4 dwellers had a higher prevalence of hypertension compared to those living in rural areas. This 5 could be due to a more sedentary lifestyle and higher prevalence of obesity seen in urban 6 dwellers and these themselves are risk factors for developing hypertension. A rural population 7 is more likely to be in occupations or physical activities that require more energy expenditure 8
[75].
10
It has been reported that digital blood pressure monitor show poor agreement with mercury 11 sphygmomanometer in measuring blood pressure, thus influencing the difference in prevalence 12 of hypertension when different instruments were used [76] . Despite showing a slight higher 13 prevalence of hypertension using mercury sphygmomanometer compared to digital blood 14 pressure device in our review, the difference between the two devices was not substantial.
15
Furthermore, in view of the safety issues of possible mercury leakage, the difference between 16 the prevalence of hypertension using these two devices should not be taken into consideration 17 during our daily clinical practice. As such, it is reasonable to use digital blood pressure device 18 as it is safer and more convenient than the "gold standard" mercury sphygmomanometer.
19 20
Trend of hypertension
21 Table 1 shows the increasing trend of prevalence of hypertension for over the past 30 years 22 since the 1980s. What is striking in our study is the low prevalence of hypertension in 1980s.
23
We found that only one study describing the prevalence of hypertension in the 1980s. This 24 study was done among the Kadazan and Bajau ethnic group, a minority group in a rural part of 3 1 Sabah [28]. Hence it is not surprising that the prevalence then was so low as not only was this 2 a rural population but it was the era before urbanisation, unhealthy lifestyle and increase in 3 economic wealth took over Malaysia. Otherwise, the prevalence of hypertension was found to 4 be highest in the decade of 1990s with the prevalence of 36.8% (95% CI 6. 30, 73, 77] . Besides that, it was surprising to have such a stand-out prevalence in the 1990s.
10
This was due to the fact that among all 30 studies that specified their study date, only 2 studies 11 that was conducted in the 1990s. One study, which had a prevalence of hypertension at 21. to developed country, we also found a similar doubling phenomenon in the prevalence of 4 1 hypertension, but only later in age, which is 63.1% in age group 60 years old and above from 2 33.2% among those from age group 40-59 years old [79] . This showed that the prevalence of 3 hypertension in Malaysia starts at an earlier age compared to the developed country which 4 makes young hypertension to be an anticipating issue to be concerned in the future in Malaysia.
5
This is expected as older age is closely related with hypertension because of the alteration in 6 the arterial structure and ongoing calcification that leads to increased arterial stiffness [78] . In 7 short, with increasing age it is expected that the prevalence of hypertension will rise. However, 8 focussing on the older population aged 60 years old and above, the prevalence of hypertension 9 in this age group in Malaysia is found to be the lowest among Asian countries such as Singapore 10 (73.9%), Korea (68.7%), India and Bangladesh (65%), Taiwan (60.4%), Thailand (51.5%) and 11 China (48.8%) [80, 81, 81, 83, 84, 85] . However this could be due to the fact that studies in 
Gender and Hypertension

21
The prevalence of hypertension among males was higher than females in Malaysia. This
22
finding is similar to the National Health and Nutrition Examination Survey (NHANES) done 23 in United States in put year here , which reported that men regardless of race and ethnicity had 24 a higher prevalence of hypertension than women in the age group of 20 to 40 [86] . The gender 5 1 differences in hypertension are due to both biological and behavioural factors [89] . From the 2 biological aspect, the female sex hormone, oestrogen serves as a protective factor against 3 hypertension and other cardiovascular diseases in women [90, 91, 92] . Meanwhile from the 4 behavioural aspects, smoking prevalence is higher among males compared to females [90, 91, 5 92, 93] and cigarette smoking is a known risk factor for hypertension [94, 95] . This explains 6 why the prevalence of hypertension is higher in males. The main advantage of this review was the large sample size which resulted in the highly 9 precise pooled estimate. Besides that, this review showed the trend of hypertension throughout 10 the past 4 decades in Malaysia. There were certain limitations in this study. Firstly, there are 11 many studies which did not report the prevalence of hypertension according to gender, ethnicity 12 and geographical origin. Secondly, there are also many unpublished data or grey literature 13 which were not included in this study. Thirdly, estimates for earlier time periods were based 14 on fewer studies when compared to estimates for later periods, which may have resulted in less 15 precise result. Future studies on prevalence of hypertension can be improved by addressing some of these 19 issues. The prevalence of hypertension according to gender, ethnicity and geographical origin 20 should be studied in more detail. Studies also should avoid using non-random sampling method 21 as it would lead to bias in the study. Besides that, future studies should also emphasize on 22 adequate or larger sample size which are more representative of a population. In conclusion, one-third of Malaysian adults are hypertensive. Prevalence of hypertension is 3 higher in urban dwellers than those in rural areas. Unfortunately, only about one third of the 4 hypertensive patients were aware of their hypertension status and only one third of the 5 hypertensive patients achieved target blood pressure control. In view of these findings, urgent 6 steps to improve health promotion and health education have to be made on a larger scale.
